Investigation of direct repeats, spacers and proteins associated with clustered regularly interspaced short palindromic repeat (CRISPR) system of Vibrio parahaemolyticus.
Vibrio parahaemolyticus, a ubiquitous bacterium of the marine environment is an important food-borne pathogen responsible for gastroenteritis worldwide. In this study, we aimed to investigate the occurrence and diversity of the CRISPR-Cas system in V. parahaemolyticus genomes using a bioinformatics approach. The CRISPR-Cas system functions as an adaptive immune system in prokaryotes that provides immunity against foreign genetic elements. In total, 570 genomes V. parahaemolyticus genomes were analyzed of which 200 confirmed for the presence of CRISPR-Cas system. The CRISPR-Cas loci were further analyzed for their repeats, spacers and associated Cas proteins. Among the 200 V. parahaemolyticus strains analyzed, 16 (8%) strains possessed the CRISPR-Cas system of complete subtype I-F, while the remaining 184 (92%) harbored the minimalistic type, a subtype I-F variant. Orphan CRISPR repeats and Cas genes were found in one strain each. The CRISPR-associated direct repeat had an unit length of 28 bases. The number of repeat units in each array ranged from 3 to 5 or 5-41 depending on whether they belonged to the minimalistic or complete subtype-IF CRISPR-Cas system, respectively. Of the 768 spacers analyzed in this study, 295 were found to be unique to V. parahaemolyticus. Homology analysis of the conserved spacers revealed matches to plasmids, phages and gut viruses and self chromosomes. Among the CRISPR-associated proteins, Cas5 and Cas7 proteins were found to be conserved. However, variations were seen in the Cas6 protein, which could be grouped into four different types based on their protein length as well as amino acid composition. We present here the diversity and main features of the CRISPR-Cas system in V. parahaemolyticus, which could provide valuable insights in elucidating the role and mechanism of CRISPR/Cas elements in this pathogen.